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O (54) Title: PROCESS FOR PREPARING THE CALCIUM SALT OF ROSUVAS TAT1N 

^ (57) Abstract: An improved process for manufacture of (E)-7-l4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsuI- 
fonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid calcium salt, which is useful for the production of a 
pharmaceutical useful in the treatment of. inter alia, hypercholesterolemia, hyperlipoproteinemia and atherosclerosis, is described. 
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PROCESS FOR PREPARING THE CALCIUM SALT OF ROSUVASTATIN 



This invention concerns improvements to a chemical process, particularly a chemical 
process for manufacture of (JE)-7-[4-(4-fluorophenyl>6-isopropyl-2- 
5 [memyl(methylsulfonyl)amino]pyr^ 

calcium salt (illustrated below), which is useful for the production of a pharmaceutical useful 
in the treatment of, inter aha, hypercholesterolemia, hyperlipoproteinemia and atherosclerosis. 



ft 1 




coo- 



12 



Ca 2+ 



10 Compound (£)-7-[4-(4-fluorophenyl)-6-isopropyl-2- 

[methyl(methylsulfon^ 

(hereinafter referred to as the 'Agent') and its sodium salt and calcium salt were disclosed in 
European Patent 0521471. This patent also describes a process for the synthesis of the 
calcium salt of the Agent, the final stage of which is the conversion of the sodium salt of the 

15 Agent into the calcium salt. The calcium salt thus formed is then collected and dried and may 
be processed further as required. 

This conversion of the sodium salt into the calcium salt, followed by collection and 
drying is also described in our International Patent Application WO 00/49014. 

The process as described in both of the above documents comprises dropwise addition 

20 of an aqueous solution of calcium chloride to an aqueous solution of the sodium salt at 20°C, 
stirring of the resulting mixture for, for example 45 minutes, and then isolation of the product 
precipitate by filtration. The filtered product is washed and dried under reduced pressure at 
40°C. Efficient washing of the product is essential to ensure removal of sodium chloride 
produced as a by-product of the reaction. Filtration and drying are then required to give a 

25 final product suitable for use as a pharmaceutical. 

Precipitation at 20°C according to the process described in these applications produces 
a product which has a physical form such that it is difficult and slow (ie inefficient) to filter, 
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and retains a substantial quantity of water after filtration. This necessitates extensive drying in 
order to obtain a final product suitable for use as a pharmaceutical. Although manageable on 
a small (laboratory) or medium scale, on a manufacturing scale, handling a product requiring 
such treatment is highly problematic and is undesirable in terms of manufacturing output and, 
5 potentially, product quality. 

We have discovered a surprising improvement to the process of manufacturing the 
calcium salt, which results in improved efficiency of filtration of the product during the 
isolation process. 

In general, reference to improved efficiency of filtration refers to achieving removal of 
10 more solvent, such as water, from the product during filtration and optionally to filtration 
being faster. It will be appreciated that in general a product which is isolated with a low 
solvent (such as water) content requires less drying time after isolation than one with a higher 
solvent content in order to achieve the same overall endpoint. It will also be appreciated that 
the advantages associated with efficient filtration during the initial isolation of the product 
15 will also be realised for filtrations carried out as part of any subsequent washing process. 

It will be appreciated therefore that the process of the current invention results in 
significant manufacturing advantages, for example increased manufacturing output. 

Accordingly, the present invention provides an improved process for the manufacture 
of (£)-7-[4-(4-fluorophenyl)-6-isopropyW 
20 yl](3/f ,5S)-3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a 
solution of calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4- 
fluorophenyl)-6-isopropyl-2-[methyl(methylsulf^^ 

dihydroxyhept-6-enoic acid, wherein the process parameters are selected to give a product 
which demonstrates improved efficiency of filtration. 

25 Suitable water soluble salts may be metal salts, for example an alkali metal salt, such 

as sodium, lithium or potassium; or an ammonium salt or an organic amine salt such as 
methylamine orTRIS (tris(hydroxymethyl)aminomethane) salt. Preferred salts are the 
sodium salt, potassium and ammonium salts. Further preferred salts are the ammonium, 
methylamine and TRIS salts. A further preferred salt is the TRIS salt. Most preferred is the 

30 sodium salt. 

For the avoidance of doubt, the solution of the water soluble salt may be produced by 
dissolution of a solid form of the salt in water. Alternatively the solution of the water soluble 
salt may be generated from (£)-7-[4-(4-fluorophenyl)-6-isopropyl-2- 
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[methyl(methylsulfonyl)amm^ acid or a 

suitable derivative thereof, for example an alternative salt form. For example, where the 
water soluble salt is the sodium salt, it may be generated by treatment of an alternative salt (in 
solid form or as a suspension or a solution in water) such as an amine salt (for example 
5 ammonium or methylamine salt) with a sodium base, for example sodium carbonate or 
sodium hydroxide, preferably sodium hydroxide. Conveniently the sodium base is a solution 
in water. Similarly, other bases such as other alkali metal bases could be used to generate 
solutions of other water soluble salts. 

In general, the solution of calcium chloride will be an aqueous or substantially 

10 aqueous solution. In general the solution of the water soluble salt will be an aqueous or 
substantially aqueous solution. By substantially aqueous solution herein, we mean a solution 
in water which may also contain small amounts of organic or inorganic compounds, for 
example arising from incomplete removal of solvent after the previous manufacturing stage. 
It will be understood that the presence of small amounts of organic or inorganic impurities 

15 may require adjustments to the process conditions as herein described (for example 

temperature) in order to obtain a product which can be filtered efficiently, but that any such 
adjustments would not require undue experimentation by the skilled man. 

In general, process parameters which are features of the present invention comprise 
the temperature at which the two solutions are added together and optionally the period of 

20 time for which the two solutions are mixed. 

In general, the mixing of the two solutions is achieved by addition of the calcium 
chloride solution to the solution of the water soluble salt of the Agent. In general, the addition 
of the calcium chloride solution is carried out over a period of time, hereinafter referred to as 
the 'addition time'. After addition of the calcium chloride solution has been completed, the 

25 mixture is generally stirred for a period of time hereinafter referred to as the 'hold time'. 
Reference hereinbefore to mixing of the calcium chloride solution with the water-soluble salt 
solution for a period of time is to be understood to refer to mixing these solutions for the 
combination of the addition time and the hold time. 

In one aspect of the invention, the addition temperature is selected to give a product 

30 which demonstrates improved efficiency of filtration. 

In one embodiment, the addition is carried out at a temperature (hereinafter referred to 
as 'the addition temperature') of between 30 and approximately 45°C, preferably between 32 
and 43°C, more preferably between 35 and 42°C , and most preferably at approximately 
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40°C. In another embodiment, the addition temperature is between 30 and 43°C, 
conveniently between 30 and 40°C. 

Therefore in one aspect, the present invention provides a process for the manufacture 
of (E)-7-[4-(4-fluorophenyl)-6-isopropyU 
5 yl](3R,5S)-3 ,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a 
solution of calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4- 
fluorophenyl)-64sopropyl-2-[methyl(methylsulfo^ 

dihydroxyhept-6-enoic acid under conditions such that the addition temperature is selected to 
give a product which demonstrates improved efficiency of filtration. 

10 The calcium chloride solution may be heated before it is added to the water soluble 

salt solution, however it will be understood that such heating should not result in the addition 
temperature being elevated above 45°C, and preferably not above 40°C. It will be understood 
that the addition temperature refers to the temperature of the water soluble salt solution. 

In one aspect of the invention, the addition temperature, addition time and hold time 

15 are selected to give a product which demonstrates improved efficiency of filtration. 

In one embodiment of the invention the addition time is 5 to 60 minutes, in particular 
15-30 minutes. 

In one embodiment, the hold time is at least 10 minutes. In another embodiment, the 
hold time is at least 15 minutes. In a further embodiment, the hold time is at least 30 minutes. 
20 It is convenient to stir the mixture during the hold time at approximately the addition 
temperature. 

Therefore in one aspect, the present invention provides a process for the manufacture 
of (E)-744^4-fluorophenyl)-6-isopropyl-2-[methyl(m 

yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a 
25 solution of calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4- 
fluorophenyl>6-isopropyl-2-[methyl(m^ 

dihydroxyhept-6-enoic acid under conditions such that the addition temperature, addition time 
and hold time (all as hereinbefore defined) are selected to give a product which demonstrates 
improved efficiency of filtration. 
30 In particular, the calcium chloride is added at a temperature of between 32 and 43°C 

over a period of 15 to 30 minutes, the mixture held at a temperature of between 32 and 43°C 
over a period of at least 15 minutes, then the product is isolated by filtration and then dried. 



WO 2004/014872 



-5- 



PCT/GB2003/003463 



Li particular, the calcium chloride is added at a temperature of between 32 and 43°C 
over a period of 15 to 30 minutes, the mixture held at a temperature of between 32 and 43°C 
over a period of at least 30 minutes, then the product is isolated by filtration and then dried. 

In a further aspect of the invention, the addition temperature and hold time are selected 
5 to give a product which demonstrates improved efficiency of filtration. 

In particular, the addition temperature is 32 to 43°C and the hold time is at least 30 
minutes. In another aspect, the addition temperature is 32 to 43°C and the hold time is at least 
15 minutes. 

In a further aspect of the invention, the addition temperature is selected to give a 
10 product which demonstrates improved efficiency of filtration. In particular, the addition 
temperature is 32 to 43°C. In a further aspect the temperature is approximately 40°C. 

In a further aspect of the invention, the addition time is selected to give a product 
which demonstrates improved efficiency of filtration. In particular, the addition time is 15 to 
30 minutes. 

15 In a further aspect of the invention, the hold time is selected to give a product which 

demonstrates improved efficiency of filtration. In particular, the hold time is at least 15 
minutes. 

As previously mentioned, the process of the invention results in a more efficient 
filtration process such that the solid product isolated on the filter has a reduced water content 
20 (and therefore higher 'paste strength') than the equivalent product obtained after precipitation 
at 20°C. Typically, the paste strengths obtained with the process of the present invention will 
be greater than 45% w/w. As a consequence of increased paste strength, the final drying step 
after removal from the filter may be of shorter duration and hence manufacturing output may 
increase. 

25 Therefore in one aspect, the present invention provides a process for the manufacture 

of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2^ 

yl](3R,5S)-3,5-dihydroxyhept»6-enoic acid calcium salt, which process comprises mixing of a 
solution of calcium chloride with a solution of a water-soluble salt of (Eyi-[4-(4^ 
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimid^ 
30 dihydroxyhept-6-enoic acid under conditions such that the addition temperature, addition time 
and hold time are selected to give a product with a paste strength of more than about 45% 
w/w, such as about 50% w/w, or about 55% w/w, or about 60% w/w, or about 65%w/w, or 
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about 70%w/w, or about 75%w/w, or about 80%w/w, or about 85%w/w, or about 90%w/w, or 
about 95%w/w. 

In a further aspect of the invention is provided a process for the manufacture of (Eyi- 
[4-(4-fl UO rophenyl)-64sopropyl-24 
5 3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfony 

enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a 
temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of 

10 the resultant product. 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrim 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 

15 isopropyl-2-[methyl(methylsulfonyl)am^ 

enoic acid over 15 to 30 minutes at a temperature of 32 to 43°C, holding the mixture at a 
temperature of 32 to 43°C for at least 15 minutes, filtering, optionally washing, and drying of 
the resultant product. 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
20 [4-(4-fluorophenyl)-6-isopropyl-2-[m^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfony 

enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the 
25 resultant product. 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
30 isopropyl-2-[methyl(methylsulfo^ 

enoic acid at a temperature of 32 to 43°C, filtering, optionally washing, and drying of the 
resultant product. 



WO 2004/014872 



-7- 



PCT/GB2003/003463 



In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4<4-fluorophenyl)-6-isopropyl-24m - 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 

5 isopropyl-2-[methyl(methylsulfony0 

enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a 
temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a paste strength of more than about 45%w/w, such 
as about 50%w/w, or about 55%w/w, or about 60%w/w, or about 65%w/w, or about 70%w/w, 

10 or about 75%w/w, or about 80%w/w, or about 85%w/w, or about 90%w/w, or about 95%w/w. 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyI^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 

15 isopropyl-2-[methyl(methylsulfonyl)amino^ 

enoic acid over 15 to 30 minutes at a temperature of 32 to 43°C, holding the mixture at a 
temperature of 32 to 43°C for at least 15 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a paste strength of more than about 45%w/w, such 
as about 50%w/w, or about 55%w/w, or about 60%w/w, or about 65%w/w, or about 70%w/w, 

20 or about 75%w/w, or about 80%w/w, or about 85%w/w, or about 90%w/w, or about 95%w/w. 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-64sopropyl-2-[m^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 

25 isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-di 

enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the 
resultant product to give a product with a paste strength of more than about 45%w/w, such as 
about 50%w/w, or about 55%w/w, or about 60%w/w, or about 65%w/w, or about 70%w/w, or 
about 75%w/w, or about 80%w/w, or about 85%w/w, or about 90%w/w, or about 95%w/w. 

30 In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

[4-(4-fluorophenyl)-6-isopropyl-2-[m^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
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isopropyl-2-[methyl(methylsulfonyl^ 

enoic acid at a temperature of 32 to 43°C, filtering, optionally washing, and drying of the 
resultant product to give a product with a paste strength of more than about 45%w/w, such as 
about 50%w/w, or about 55%w/w, or about 60%w/w, or about 65%w/w, or about 70%w/w, or 
5 about 75%w/w, or about 80%w/w, or about 85%w/w, or about 90%w/w, or about 95%w/w. 

A further aspect of the invention provides a product obtainable by the process of the 
present invention. 

Another aspect of the invention provides a product obtained by the process of the 
present invention. 

10 Another aspect of the invention provides a product of the process of the present 

invention, isolated on a filter with a paste strength of greater than 45%w/w. Another aspect of 
the invention provides a product of the process of the present invention, isolated on a filter 
with a paste strength of greater than 50%w/w. Another aspect of the invention provides a 
product of the process of the present invention, isolated on a filter with a paste strength of 

15 greater than 70%w/w. Another aspect of the invention provides a product of the process of the 
present invention, isolated on a filter with a paste strength of greater than 80%w/w. It will be 
understood that the term 'paste strength' is defined as the %w/w of the product compound in 
the isolated solid product (with the balance comprising substantially of water). 

Suitable conditions for isolating the product include pressure filter or centrifuge. The 

20 product can be dried in a pressure filter or centrifuge under nitrogen flow or by vacuum or 
discharged from the isolation equipment into a cone drier, for example, and dried under 
vacuum. 

The observed improved efficiency of filtration, as described hereinbefore, which is 
achieved with the process of the invention, results in whole or in part from the solid product 

25 obtained possessing different physical form to that achieved by the process described in the 
prior art. This different physical form is provided as a further aspect of the invention. It is to 
be understood that the solid product obtained both from the inventive process and from the 
prior art process as described, is amorphous and thus any difference in physical form arising 
from the inventive process is not due to crystallinity. 

30 The different physical form is manifested by an increased particle size of the product 

arising from the inventive process. The particle size may be illustrated for example by 
measurement of the specific surface area of the solid, by any method known in the art. The 
specific surface area of product obtained from the process of the invention is generally less 
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than approximately 1 m 2 /g (as measured by Fisher technique, see for example Gooden, 
Ernest L and Smith Charles M, Ind Eng diem, Anal Ed. 12, 479-482 (1940), and Corman 
P.C., J.Soc. Own. Ind, 57, 225-239). In contrast, the specific surface area of product 
obtained from the process of the prior art (at lower temperatures, for example 20°C) is 

5 generally greater than or equal to approximately 2 m 2 /g. It will be appreciated that generation 
of material of lower specific surface area will generally result in a product of a higher paste 
strength after a given filtration time. Alternatively, with the material of low specific area, the 
filtration times needed to achieve a given paste strength are generally shorter. Generally with 
the process of the invention, a paste strength of at least 50% can be achieved in a maximum of 

10 15 minutes filtration on a laboratory scale. 

In one aspect the specific surface area (SSA) as measured by the Fisher technique is 
less than 1 m 2 /g. In another aspect the SSA is less than 0.9 m 2 /g. In another aspect the SSA is 
less than 0.8 m 2 /g. In another aspect the SSA is less than 0.7 m 2 /g. In another aspect the SSA 
is less than 0.6 m 2 /g. In another aspect the SSA is less than 0.5 m 2 /g. In another aspect the 

15 SSA is less than 0.4 m 2 /g. In another aspect the SSA is less than 0.5 m 2 /g. In another aspect 
the SSA is less than 0.3 m 2 /g. 

It will be appreciated that the increased particle size of the product obtained from the 
process of the invention may also result in advantageous properties in the material obtained 
after filtration, optional washing and drying. For example, as particle size increases, the 

20 filtered, dried material may flow more easily, and/or be easier to mill, and/or be easier to 
formulate (for example by compression into a tablet formulation by any method known in the 
art). 

In one aspect, the present invention provides a process for the manufacture of (E>7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[meftyl(memy^ 

25 3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3 ) 5-dihydroxyhept-6- 
enoic acid under conditions such that the addition temperature is selected to give a product 
with a specific surface area of less than 1 m 2 /g (measured by Fisher technique). 

30 In one aspect, the present invention provides a process for the manufacture of (E)-7- 

[4-(4-fluorophenyl)-6-isopropyl-2-[memyl(memylsulfonyl)amino]pyrimidin-5-yl](3R,5S)- 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
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isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S>3,5-dihydroxyhept-6- 
enoic acid under conditions such that the addition temperature is selected to give a product 
with a specific surface area of less than 0.8 m 2 /g (measured by Fisher technique). 

In one aspect, the present invention provides a process for the manufacture of (E)-7- 
5 [4_(4.fluorophenyl)-6-isopropyl-2-[methyl(memylsulfonyl)aniino]pyrimidin-5-yl](3R,5S)- 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]pyriimdin-5-yl](3R,5S)-3,5-dihydroxyhept-6- 
enoic acid under conditions such that the addition temperature is selected to give a product 
10 with a specific surface area of less than 0.6 m 2 /g (measured by Fisher technique). 

In one aspect, the present invention provides a process for the manufacture of (E)-7- 
[4_(4.fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyriniidin-5-^ 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
15 isopropyl-2-[methyl(methylsulfonyl)amino]pyrirnidin-5-yl](3R,5S)-3,5-dihydroxyhept-6- 
enoic acid under conditions such that the addition temperature is selected to give a product 
with a specific surface area of less than 0.5 m 2 /g (measured by Fisher technique). 

In one aspect, the present invention provides a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(memylsulfonyl)antino]pyriimdin-5-yl](3R,5S)- 
20 3 ,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6- 
enoic acid under conditions such that the addition temperature is selected to give a product 
with a specific surface area of less than 0.4 m 2 /g (measured by Fisher technique). 
25 In one aspect, the present invention provides a process for the manufacture of (E)-7- 

[4-(4-fluorophenyl)-6-isopropyl-2-[metoyl(mefo 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[memyl(methylsulfonyl)amino]pyriimdin-5-yl](3R,5S)-3,5-dihydroxyhept-6- 
30 enoic acid under conditions such that the addition temperature, addition time and hold time 
(all as hereinbefore defined) are selected to give a product with a specific surface area of less 
than 1 m 2 /g (measured by Fisher technique). 
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In one aspect, the present invention provides a process for the manufacture of (E)-7- 
[4~(4-fluorophenyl)-6-isoprop^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
5 isopropyl-2-[methyl(methylsulfonyl)amino]py^ 

enoic acid under conditions such that the addition temperature, addition time and hold time 
(all as hereinbefore defined) are selected to give a product with a specific surface area of less 
than 0.8 m 2 /g (measured by Fisher technique). 

In one aspect, the present invention provides a process for the manufacture of (E)-7- 
10 [4-(4-fluorophenyl)-6-isopropyl-2-[methyK^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7~[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)a^ 

enoic acid under conditions such that the addition temperature, addition time and hold time 
15 (all as hereinbefore defined) are selected to give a product with a specific surface area of less 
than 0.6 m 2 /g (measured by Fisher technique). 

In one aspect, the present invention provides a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[meft 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
20 calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]py^ 

enoic acid under conditions such that the addition temperature, addition time and hold time 
(all as hereinbefore defined) are selected to give a product with a specific surface area of less 
than 0.5 m 2 /g (measured by Fisher technique). 
25 In one aspect, the present invention provides a process for the manufacture of (E)-7- 

[4-(4-fluorophenyl)-6-isopropyl-2-[meta 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)a 
30 enoic acid under conditions such that the addition temperature, addition time and hold time 
(all as hereinbefore defined) are selected to give a product with a specific surface area of less 
than 0.4 m 2 /g (measured by Fisher technique). 
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In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4_(4-fl u0 rophenyl)-6-isopro^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
5 isopropy!-2-[methyl(methylsulfony 

enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the 
resultant product to give a product with a specific surface area of less than 1 m 2 /g (measured 
by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
lO [4-(4-fluorophenyl)-6-isopropyl-2-[m^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfony0 

enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the 
15 resultant product to give a product with a specific surface area of less than 0.8 m 2 /g (measured 
by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2^methyl(m^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
20 of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl^ 

enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the 
resultant product to give a product with a specific surface area of less than 0.6 m 2 /g (measured 
by Fisher technique). 

25 In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

[4-(4-fl UO rophenyl)-6-isoprop 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl] (3R,5S)-3,5-dihydroxyhept-6- 
30 enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the 

resultant product to give a product with a specific surface area of less than 0.5 m 2 /g (measured 
by Fisher technique). 
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In a further aspect of the invention is provided a process for the manufacture of (E)-l- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl^ 

S^-dihydroxyhept^i-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
5 isopropyl-2-[methyl(methylsulfony 

enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the 
resultant product to give a product with a specific surface area of less than 0.4 m 2 /g (measured 
by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
10 [4-(4-fluorophenyl>6-isopropyl-2-[meth^^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsuIfonyl)a^ 

enoic acid at a temperature of 32 to 43 °C, filtering, optionally washing, and drying of the 
15 resultant product to give a product with a specific surface area of less than 1 m 2 /g (measured 

by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
20 of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 

isopropyl-2-[methyl(methylsulfo^ 

enoic acid at a temperature of 32 to 43°C, filtering, optionally washing, and drying of the 
resultant product to give a product with a specific surface area of less than 0.8 m 2 /g (measured 
by Fisher technique). 

25 In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(m^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydro 
30 enoic acid at a temperature of 32 to 43°C, filtering, optionally washing, and drying of the 

resultant product to give a product with a specific surface area of less than 0.6 m 2 /g (measured 
by Fisher technique). 
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In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(met^^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
5 isopropyl-2-[methyl(methylsulfonyl)amino]p^ 

enoic acid at a temperature of 32 to 43°C, filtering, optionally washing, and drying of the 
resultant product to give a product with a specific surface area of less than 0.5 m 2 /g (measured 
by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
10 [4-(4-fluorophenyl)-6-isopropyl-2-[methyl(m^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)am 

enoic acid at a temperature of 32 to 43°C, filtering, optionally washing, and drying of the 
15 resultant product to give a product with a specific surface area of less than 0.4 m 2 /g (measured 
by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[meth^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
20 of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl) 

enoic acid at a temperature of approximately 40°C, filtering, optionally washing, and drying 
of the resultant product to give a product with a specific surface area of less than 1 m 2 /g 
(measured by Fisher technique). 
25 In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

[4-(4-fluorophenyl)-6-isopropyl-2-[meth^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]p^ 
30 enoic acid at a temperature of approximately 40°C, filtering, optionally washing, and drying 
of the resultant product to give a product with a specific surface area of less than 0.8 m 2 /g 
(measured by Fisher technique). 
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In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyri 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl>6- 
5 isopropyl-2-[methyl(methylsulfonyl)aim^ 

enoic acid at a temperature of approximately 40°C, filtering, optionally washing, and drying 
of the resultant product to give a product with a specific surface area of less than 0.6 m 2 /g 
(measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
10 [4-(4-fluorophenyl)-6-isopropyl~2-[me^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]pyri 

enoic acid at a temperature of approximately 40°C, filtering, optionally washing, and drying 
15 of the resultant product to give a product with a specific surface area of less than 0.5 m 2 /g 
(measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-24methyl(m 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
20 of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]py^ 

enoic acid at a temperature approximately 40°C, filtering, optionally washing, and drying of 
the resultant product to give a product with a specific surface area of less than 0.4 m 2 /g 
(measured by Fisher technique). 

25 In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

[4<4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidm 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]^ 

30 enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a 

temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a specific surface area of less than 1 m 2 /g 
(measured by Fisher technique). 



WO 2004/014872 



-16- 



PCT/CB2003/003463 



In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-24methyl(methylsulfonyl)amino]pyri 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
5 isopropyl-24methyl(methylsulfonyl)anrino 

enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a 
temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a specific surface area of less than 0.8 m 2 /g 
(measured by Fisher technique). 
10 In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

[4-(4-fluorophenyl)-64sopropyl-2-[methyl(^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyI)amino 

15 enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a 

temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a specific surface area of less than 0.6 m 2 /g 
(measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

20 [4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsu^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)ami 

enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a 
25 temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of 

the resultant product to give a product with a specific surface area of less than 0.5 m 2 /g 

(measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 

[4<4-fluorophenyl)-6-isopropyl-2-[methyl(methyte^ 
30 3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 

of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 

isopropyl-2-[methyl(methylsulfonyl)ami 

enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a 
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temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a specific surface area of less than 0.4 m 2 /g 
(measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
5 [4-(4-fluorophenyl)-6-isopropyl-2-[methy^ 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-24inethyl(methylsulfonyl)am 

enoic acid over 15 to 30 minutes at a temperature of 32 to 43°C, holding the mixture at a 

10 temperature of 32 to 43°C for at least 15 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a specific surface area of less than 1 m 2 /g 
(measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[^ 

15 3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-24methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-(Bhydroxyhept-6- 
enoic acid over 15 to 30 minutes at a temperature of 32 to 43 °C, holding the mixture at a 
temperature of 32 to 43°C for at least 15 minutes, filtering, optionally washing, and drying of 

20 the resultant product to give a product with a specific surface area of less than 0.8 m 2 /g 
(measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)aimno]pyrimidin 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 

25 of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxy 
enoic acid over 15 to 30 minutes at a temperature of 32 to 43 °C, holding the mixture at a 
temperature of 32 to 43°C for at least 15 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a specific surface area of less than 0.6 m 2 /g 

30 (measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-ylK3R,5S)- 
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
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of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfony^ 

enoic acid over 15 to 30 minutes at a temperature of 32 to43°C, holding the mixture at a 
temperature of 32 to 43°C for at least 15 minutes, filtering, optionally washing, and drying of 
5 the resultant product to give a product with a specific surface area of less than 0.5 m 2 /g 
(measured by Fisher technique). 

In a further aspect of the invention is provided a process for the manufacture of (E)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[me 

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution 
10 of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)amm^ 

enoic acid over 15 to 30 minutes at a temperature of 32 to43°C, holding the mixture at a 
temperature of 32 to 43°C for at least 15 minutes, filtering, optionally washing, and drying of 
the resultant product to give a product with a specific surface area of less than 0.4 m 2 /g 
15 (measured by Fisher technique). 

A preferred aspect of the present invention provides a process comprising mixing of a 
solution of calcium chloride with a solution of a water-soluble salt of (E)'7'[4-(4- 
fluorophenyl)-6-isopropyl-2-[methyl(methy 

dihydroxyhept-6-enoic acid such that the addition temperature, addition time and hold time 
20 are adjusted to give a product with a specific surface area such that isolation of the product is 
optimised. By isolation of the product we mean filtering, optionally washing and drying of 
the product. 

The product obtainable by the process of the invention may be administered to a 
warm-blooded animal, particularly a human, in need thereof for treatment of a disease in 

25 which HMG CoA reductase is implicated, in the form of a conventional pharmaceutical 

composition. Therefore in another aspect of the invention, there is provided a pharmaceutical 
composition comprising a product obtainable by the process of the invention as described 
above in admixture with a pharmaceutically acceptable diluent or carrier. In another aspect of 
the invention, there is provided a pharmaceutical composition comprising a product obtained 

30 by the process of the invention as described above in admixture with a pharmaceutically 
acceptable diluent or carrier. Suitable pharmaceutically acceptable diluents or carriers are 
described in our patent applications WO 01/60804 and W0 01/54668. 
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The invention is further illustrated, but not limited by the following examples. 
Example 1 

Preparation starting from methvlamine salt 
5 The experiments which generated the data presented below were carried out as follows. 
(£)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methyIsulfonyl)amino]pyri 
yl](3i?,5S>3,5-dihydroxyhept-6-enoic acid methylamine salt, 2M sodium hydroxide solution 
(0.93 mol equivalents) and water were mixed together, the solution evaporated to low volume 
under vacuum at <40°C to remove methylamine and then made up with water to give a 

10 concentration of the sodium salt of 0.2M. Aliquots of the stock solutions were taken and the 
calcium salt precipitated by dropwise addition of a solution of calcium chloride (0.6 mol eq of 
a 0.7M aqueous solution) using the conditions (temperature, addition time, hold time and 
agitation rate) according to the experimental design described below. The reaction mixture 
was then cooled to 20°C, filtered, washed with three portions of water and deliquored for a 

15 standard time before measuring the paste strength of the isolated material. 

Data 

The data presented below illustrate the improvement in paste strength associated with 
temperature, addition time and hold time. The data were generated during experiments 
20 carried out as part of a factorial experimental design using essentially the process described 
above. 
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Experiment 


NaOH (eq) 


Agitation 


Temp 


Addition 


Hold 


Paste 


ID# 




(rpm) 


(°C) 


time 
(mins) 


time 
(mins) 


Strength . 

(%w/w) 


1 


0.99 


550 


32 


15 


10 


41.4% 


2 


0.93 


550 


40 


15 


10 


55.9% 


3 


0.96 


400 


36 


6 


10 


42.7% 


4 


0.99 


550 


40 


0 


10 


48.7% 


5 


0.99 


550 


40 


15 


30 


62.9% 


6 


0.96 


40O 


36 


6 


10 


42.4% 


7 


0.93 


250 


32 


0 


30 


40.5% 


8 


0.99 


250 


32 


15 


30 


39.5% 


9 


0.96 


40O 


36 


6 


10 


43.3% 


10 


0.99 


250 


40 


15 


10 


53.9% 


11 


0.93 


550 


32 


0 


10 


34.8% 


12 


0.93 


250 


40 


0 


10 


53.9% 


13 


0.93 


550 


32 


15 


30 


51.6% 


14 


0.99 


250 


40 


0 


30 


60.7% 


15 


0.93 


250 


32 


15 


10 


42.9% 


16 


0.93 


250 


40 


15 


30 


62.0% 


17 


0.99 


550 


32 


0 


30 


37.0% 


18 


0.99 


250 


32 


0 


10 


29.1% 


19 


0.96 


40O 


36 


6 


10 


42.9% 


20 


0.93 


550 


40 


0 


30 


64.6% 



Example 2 

Preparation starting from the methyl amine salt at 40°C 

Sodium hydroxide (8% w/w aqueous solution; 13.6 ml) was added to a stirred mixture of (£> 
5 7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(meto^ 

3,5-dihydroxyhept-6-enoic acid methylammonium salt (15.0g) in water (117ml, purified ). 
Water (2ml, purified) was added as a line wash prior to removal of the methylamine by 
vacuum distillation (maximum batch temperature 40°C). Water (45 ml, purified) was added, 
and a further vacuum distillation carried out (maximum batch temperature 40°C). Water 
10 (55ml, purified) was again added to the mixture prior to filtration through a glass fibre pad. 
Purified water was added to return the total volume to the initial volume prior to the 
distillations. A solution of calcium chloride dihydrate (2.58g) in water (25 ml, purified) was 
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added dropwise over 20 minutes at 40°C. The mixture was held at 40°C for 15 minutes, 
cooled to 20°C over one hour and then stirred 20°C prior to isolation by filtration. The solid 
was washed three times with water (45ml, purified) and dried under nitrogen in vacuo at 
ambient temperature to give non-crystalline calcium salt of(£)-7-[4-(4-fluorophenyl)-6- 
5 isopropyl-2-[methyl(methylsidfony 
enoic acid . 

Preparation starting from the methvlamine salt at 20°C 

Sodium hydroxide (8% w/w aqueous solution;13.6 ml) was added to a stirred mixture of (£)- 

10 7^4-(4-fluorophenyl)-6-isopropyl-2-[me^ 

3,5-dihydroxyhept-6-enoic acid methylammonium salt (15.0g) in water (117ml, purified ). 
Water (2ml, purified) was added as a line wash prior to removal of the methylamine by 
vacuum distillation (maximum batch temperature 40°C). Water (45 ml, purified) was added, 
and a further vacuum distillation carried out (maximum batch temperature 40°C). Water 

15 (55ml, purified) was again added to the mixture prior to filtration through a glass fibre pad. 
Purified water was added to return the total volume to the initial volume prior to the 
distillations. A solution of calcium chloride dihydrate (2.58g) in water (25 ml, purified) was 
added dropwise over 20 minutes at 20°C. The mixture was stirred for two hours prior to 
isolation by filtration. The solid was washed three times with water C45ml, purified) and dried 

20 under nitrogen in vacuo at ambient temperature to give non-crystalline calcium salt of(£)-7- 
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(m 
dihydroxyhept-6-enoic acid . 

The methylamine salt used as the starting material for Examples 1 and 2 may be prepared as 
25 described in WO 00/49104. 

Comparative Paste Strengths 

The paste strength of the sample prepared at 40°C after 15 minutes of filtration was 80%. The 
paste strength of the sample prepared at 20°C after 15 minutes of filtration was 14%. 

30 
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Example 3 

Preparation starting from the ammonium salt at 40°C 

Sodium hydroxide (8% w/w aqueous solution; 10.9 ml) was added to a stirred mixture of (£> 
7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl^ 
5 3,5-dihydroxyhept-6-enoic acid ammonium salt (1 1.7 g) in degassed water (94 ml) at 20°C 
and the mixture was stirred until a solution was obtained. The reaction mixture was 
concentrated under vacuum at <40°C to remove ammonia, sufficient water added to return the 
total volume to the initial volume, and the reaction mixture heated to 40°C. A solution of 
calcium chloride dihydrate (2.1 g) in water (20 ml) was added dropwise at about 40°C over 20 
10 minutes. The mixture was stirred for 15 minutes, allowed to cool to 20°C over 60 minutes, 
held at this temperature for a further 60 minutes and the resultant solid filtered. The solid was 
washed with water (100 ml) and dried under a flow of nitrogen to give non-crystalline 
calcium salt of (£)-7-[4-(4-fluorophenyl)-6-isopropyl-2- 

[methyl(methylsulfonyl)armno]pyrimidin-5-yl](3^,55)-3,5-dihydroxyhept-6-enoic acid. 

15 

Preparation starting from ammonium salt at 20°C 

Sodium hydroxide (8% w/w aqueous solution; 10.9 ml) was added to a stirred mixture of (£)- 
7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(m 

3,5-dihydroxyhept-6-enoic acid ammonium salt (11.7 g) in degassed water (94 ml) at 20°C 
20 and the mixture was stirred for until a solution was obtained. The reaction mixture was 

concentrated under vacuum at <40°C to remove ammonia, sufficient water added to return the 
total volume to the initial volume, and the reaction mixture adjusted to 20°C. A solution of 
calcium chloride dihydrate (2.1 g) in water (20 ml) was added dropwise at about 20°C over 20 
minutes. The mixture was stirred for 1.5h, and the resultant solid filtered. The solid was 
25 washed with water (100 ml) and dried under a flow of nitrogen to give non-crystalline 
calcium salt of (£)-7-[4-(4-fluorophenyl>6-isopropyl-2- 

[methyl(methylsulfonyl)amino]pyrimid^ acid. 

Preparation of (2rV744-(4-fluorophenvl)-6-isopropyl-2- 
30 rmethvlfmethvlsulfonvDantinolpTOmidi acid 
ammonium salt 

Hydrochloric acid (35 ml, 0.02M) was added to a solution of tert-butyl (6-{ 2-[4-(4- 
fluorophenyl)-6-isopropyl-2-[methyl(methy 
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2,2-dimethyl[l,3]dioxan-4-yl)acetate (prepared as described in WO 00/49014) (20.Og, 34.6 
mMol) in acetonitrile (140 ml) at 35°C over 100 min and maintained at this temperature until 
reaction was complete. The reaction mixture was cooled to 25°C then a solution of sodium 
hyroxide (1M, 38ml) was added and the reaction mixture stirred for 1 hour. Water was added 
5 (100ml) and acetonitrile removed under vacuum at about 40°C; this procedure was repeated if 
necessary until all the acetonitrile had been removed. The mixture was filtered, n-butyl acetate 
(250ml) was added and the mixture cooled to 0°C. The pH was adjusted to about pH 3.2 with 
hydrochloric acid (1M, approximately 38g), the mixture stirred for about 15 minutes and the 
bottom aqueous phase removed. Further n-butylacetate (250ml)was added to the organic 
10 phase and the solution again cooled to 0°C before addition of a solution of ammonia in 
methanol (7N, 7.5ml). The resulting mixture was warmed to 30°C and maintained at this 
temperature for 30 minutes after the start of crystallisation, then cooled to 0°C and maintained 
at this temperature for a further 2 hours. The solid was filtered, washed with n-butyl acetate 
and dried under vacuum to give the title compound (14.8 g, 86%). 

15 

Comparative Paste Strengths 

The paste strength of the filtered product was measured after 5 minutes filtration. The sample 
prepared from ammonium salt at 40°C had a paste strength of 75%. The sample prepared 
from ammonium salt at 20°C had a paste strength of 45%. 

20 

Example 4 

Preparation starting from TRIS salt at 40°C 
(ii>7-[4-(4-Fluorophenyl)-6-isop 

yl](3/?,5S)-3,5-dihydroxyhept-6-enoic acid TRIS salt (17.7 g) was dissolved in degassed water 
25 (120 ml) at 20°C then the solution was heated to 40°C. A solution of calcium chloride 
dihydrate (2.6 g) in water (25 ml) was added dropwise at about 40°C over 20 minutes. The 
mixture was stirred for 15 minutes, allowed to cool to 20°C over 60 minutes, held at this 
temperature for a further 60 minutes and the resultant solid filtered. The solid was washed 
with water (140 ml) and dried under a flow of nitrogen to give noncrystalline calcium salt of 
30 (^-7^4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5- 
yl](3i ! ?,55)-3,5-dihydroxyhept-6-enoicacid. 
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Preparation starting from TRIS salt at 20°C 
(Q-7-[4-(4-HuorophenyI)^ 

yl](3/?,5S)-3,5-dihydroxyhept-6-enoic acid TRIS salt (17.7 g) was dissolved in degassed water 
(120 ml) at 20°C. A solution of calcium chloride dihydrate (2.6 g) in water (25 ml) was 
5 added dropwise at about 20°C over 20 minutes. The mixture was stirred for 60 minutes and 
the resultant solid filtered. The solid was washed with water (140 ml) and dried under a flow 
of nitrogen to give non-crystalline calcium salt of (£)-7-[4-(4-fluorophenyl)-6-isopropyl-2- 
[methyl(methylsulfonyl)anuno]pyriim acid. 

10 Preparation of the TRIS salt 

(£)-7-t4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrim 
(3fl,5S)-3,5-dihydroxyhept-6-enoic acid tris(hydroxymethyl)methylammonium salt (TRIS 
salt) may be prepared as described in (WO 01/60804). 

15 Comparative Paste Strengths 

The paste strength of the filtered product was measured after 5 minutes filtration. The sample 
prepared from TRIS salt at 40°C had a paste strength of 82%. The sample prepared from 
TRIS salt at 20°C had a paste strength of 36%. 

20 
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Claims 

1 . A process for the manufacture of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2- 
[methyl(methylsulfonyl)amino]pyrinM acid 

5 calcium salt, which process comprises mixing of a solution of calcium chloride with a 
solution of a water-soluble salt of (£>7-[4-(4-fluorophenyl)-6-isopropyl-2- 
[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3i?,5 acid, 
wherein the process parameters are selected to give a product which demonstrates improved 
efficiency of filtration. 

10 

2. A process according to claim 1 comprising mixing of a solution of calcium chloride 
with a solution of a water-soluble salt of (£>7-[4-(4-fluorophenyl)-6-isopropy 
[methyl(methylsulfonyl)amino]pyrimidm^ acid such 
that the addition temperature is selected to give a product which demonstrates improved 

1 5 efficiency of filtration. 

3. A process according to any preceding claim wherein the addition temperature is 30- 
45°C. 

20 4. A process according to any preceding claim comprising mixing of a solution of 
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 
isopropyl-2-[methyl(methylsulfonyl)am 

enoic acid such that the addition time is selected to give a product which demonstrates 
improved efficiency of filtration. 

25 

5. A process according to any preceding claim wherein the addition time is 5 to 60 
minutes. 

6. A process according to any preceding claim comprising mixing of a solution of 
30 calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6- 

isopropyl-2-[methyl(methylsulfonyl)am^ 

enoic acid such that the hold time is selected to give a product which demonstrates improved 
efficiency of filtration. 
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7. A process according to any preceding claim wherein the hold time is at least 10 
minutes. 

8. A process according to any claim which comprises addition of a solution of calcium 
5 chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-isopro 

[me%l(methylsulfonyl)anuno]pyri acid over 5 

to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a temperature of 30 to 
45°C for at least 10 minutes, filtering, optionally washing, and drying of the resultant product 

10 9. A process according to any preceding claim wherein the addition temperature is 
adjusted to give a product with a specific surface area less than or equal to 1 m 2 /g (measured 
by Fisher technique). 

10. A process according to any preceding claim wherein the addition temperature, 

15 addition time and hold time are adjusted to give a product with a specific surface area less 
than or equal to 1 m 2 /g (measured by Fisher technique). 

11. A process according to any preceding claim wherein the addition temperature, 
addition time and hold time are adjusted to give a product with a specific surface area less 

20 than or equal to 0.5 m 2 /g (measured by Fisher technique). 

12. A process according to any preceding claim wherein the product has a paste strength 
of more than about 45%w/w. 

25 13. A process according to any preceding claim in which the product paste strength after a 
maximum of 15 minutes filtration on a laboratory scale is at least 50% w/w. 

14. A process according to any one of claims 1 to 1 1 wherein the product is obtained with 
a paste strength of more than about 70%w/w. 

30 

15. A process according to any preceding claim wherein the water soluble salt of (E)-7-[4- 

(4-fluorophenyl)-6-isopmpyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)- 
dihydroxyhept-6-enoic acid is an alkali metal salt. 



WO 2004/014872 



-27- 



PCT/GB2003/003463 



16. A process according to any preceding claim wherein the water soluble salt of (Eyi-[4- 

(4-fluorophenyl)-6-isopropyl-2-[methyl(metty^ 

dihydroxyhept-6-enoic acid is the sodium salt. 

5 17. A process according to any one of claims 1 to 14 wherein the water soluble salt of 
(E)-7-[4-(4-fluorophenyl)-6-isopropy 

yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid is an ammonium salt, a methylamine salt or a 
TRIS salt. 

10 18. A process according to any one of claims 1 to 14 wherein the water soluble salt of 
(E)~7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5- 
yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid is generated from the ammonium salt. 

19. A process according to any one of claims 1 to 14 wherein the solution of the water 
15 soluble salt is generated from (£)-7-[4-(4-fluorophenyl)-6~isopropyl-2- 

[methyl(methylsulfonyl)amino]pyri^ acid or a 

salt thereof. 

20. A process according to claim 19 wherein the water soluble salt is the sodium salt. 

20 

21 . A process according to claim 20 wherein the sodium salt is generated by treatment of 
an amine salt of (£>7-[4-(4-fluorophenyl)-6-isoprop 

[methyl(methylsidfonyl)aminofr acid with a 

sodium base. 

25 

22. A process according to claim 21 where sodium base is sodium hydroxide. 

23. A product obtainable by a process as claimed in any preceding claim. 



30 24. A product obtained by a process as claimed in any preceding claim. 
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